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FIELD OF THE INVENTION 

This invention relates to a vacuum pan. 

SUMMARY OF THE INVENTION 

According to the invention a vacuum pan includes a housing, at least one 
liquid heating pan within the housing, a calandria within the liquid heating pan 
and a heating vapour conduit located substantially centrally relative to the 
calandria, the liquid heating pan comprising a plurality of corripartments 
located in series with one another, with each compartment being in vapour 
communication with the heating vapour conduit. 

In the preferred form of the invention the compartments are separated from 
one another by radially extending baffles. 

The calandria is preferably circular in plan view and is preferably a vertical 
tube calandria. 

The vacuum pan may include an upper liquid heating pan located above a 
lower liquid heating pan, with each liquid heating pan having a calandria 
located therein. Preferably in such an arrangement, the heating vapour 
conduit is common to each calandria. However, each calandria may have its 
own separate vapour heating supply. The calandrias may be located in 
series with one another. Thus one of the compartments of a calandria 
located in the upper pan would be in liquid communication with one of the 
compartments of a calandria located in the lower pan. 

The pans located one on top of the other are preferably also in vapour 
communication with one another so that vapour generated by the heating of 
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the liquid in the lower pan can be removed from the pan together v/ith vapour 
generated by the heating of the liquid in the upper pan via a common vapour 
zone located above the upper pan. In one form of the invention the vapour 
communication is achieved by at least one peripherally extending 
passageway located between the housing and the upper pan. In another 
form of the invention, the vapour communication is achieved by ducts located 
externally to the housing. However in the preferred form of the invention the 
vapour communication is achieved by a plurality of conduits located between 
the housing and the upper pan, each conduit being in communication with its 
own compartment in the lower pan. 

Each liquid heating pan may have a substantially W-shaped floor. 

The vacuum pan may have only one liquid heating pan or two or more liquid 
heating pans stacked on top of one another. 



EF DESCRIPTION OF THE DRAWINGS 



Figure 1 



is a partly cut away side view of a vacuum pan according to 
the invention with an internal condenser; 



Figure 2 



is an enlarged view of the vacuum pan of figure 1 ; 



Figure 3 



is a cross-sectional plan view on line III - III of figure 2; 



Figure 4 



is a cross-sectional plan view on line IV - IV of figure 2; 



Figure 5 



is a cross-sectional plan view on line V - V of figure 2; 



Figure 6 



is a cross-sectional side view of a vacuum pan according to 
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another aspect of the invention; 



Figure 7 



is a cross-sectional plan view on line Vll - VII of figure 6; 



Figure 8 



is a cross-sectional side view of a vacuum pan according to a 
further aspect of the invention; and 



Figure 9 



is a cross-sectional plan view on line IX — IX of figure 8. 



DETAILED DESCRIPTION OF THE DRAWINGS 

A double calandria continuous vacuum pan 10 with an integral condenser is 
shown in figure 1 . 

Referring now to figures 2 to 5, the pan 10 includes an outer housing 14, a 
lower massecuite heating pan 16, an upper massecuite heating pan 18, and 
a centrally located heating vapour conduit 20. 

The lower and upper pans 16 and 18 each contain a circular calandria 22 
and 24 respectively. The upper pan 18 is divided into six compan.nents 26.1 
to 26.6 by baffles 28. The baffles 28 extend radially from the conduit 20. The 
compartments 26.1 to 26.6 communicate with one another via apertures 30 
in the baffles 28. Small baffles 32 are located one on either side of each 
aperture 30. The compartments 26.1 to 26.6 are thus located in series with 
one another. 

The lower pan 16 is also divided up into six compartments 34.1 to 34.6 by 
baffles 36. As can be seen from figures 3 and 4, the compartments in the 
upper pan 18 are angularly offset relative to the compartments in the lower 
pan 16. This angular offset allows the upper compartment 26.6 to 
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communicate with the lower compartment 34.1 by conduit 40. Thus the 
upper compartments are located in series with the lower compartments. The 
flow of massecuite through the compartments is indicated by arrows 42. 

The lower pan 16 is in vapour communication with the upper pan 18 via 
peripherally extending passageways 44 located between the upoer pan 18 
and the outer housing 14. The passageways 44 discharge into a common 
vapour zone 45 located above the upper pan 18. 

The heating vapour conduit 20 communicates with each compartment via 
apertures 46 in the conduit 20. Thus each compartment has its cwn heating 
vapour or steam supply. 

The calandrias 22 and 24 each have non-condensible gas coliecticn pipes 48 
connected to outlet pipes 50 through which the non-condensible gases are 
removed from the calandrias. Condensate is removed from the calandrias 
via pipe 51. The non-condensible gas collection pipes 48 may be n ring form 
as shown or a number of radially extenditig pipes may be used instead. 

A breather tube 52 is provided for conveying non-condensible cases which 
collect in a conical zone 54 of the lower compartment to the comnon vapour 
zone 45. 

Each compartment in the upper pan 18 has a molasses inlet in the form of a 
pipe 56 discharging into a distributor box 58. 

The upper compartment 26,1 has a seed inlet in the form of a pipe 60. The 
seed consists of sugar crystals in syrup. The seed may be introduced into the 
top or the bottom of the upper compartment 26.1 . 

Each compartment in the lower pan 16 has jigger steam inlets in the form of 
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pipes 62, and a single molasses inlet in the form of a pipe 64 discharging into 
a distributor box 66. Jigger steam inlets may also be fitted to the 
compartments in the upper pan 18. 

A massecuite outlet box 68 is provided adjacent the lower comparnent 34.6. 
The outlet box 68 contains an adjustable height weir 70 for \arying the 
position of the massecuite level in the lower pan 16. The massecuite level in 
the upper and lower pans is shown by lines 72. 

Both the upper and lower pans have W-shaped bottoms 74 to facilitate the 
flow of massecuite therein. In use, the massecuite in each ccripartment 
flows upwardly through vertical tubes 76 in the calandrias and then 
downwardly through a gap 78 between the calandrias and the outer housing, 
along the W-shaped bottom 74 and back up into the vertical vjbes 76. 
Vapour generated as the massecuite boils flows upwardly from each of the 
lower compartments through the peripherally extending passageways 44 to 
the common vapour zone 45 where, together with the vapour generated in 
the upper compartments, it is drawn off into the Integra! condenser 12 and 
condensed to maintain a pressure in the pans which is lowe' than the 
ambient pressure. Instead of an integral condenser 12, external 
condenser may be utilized. 

The massecuite within the pans is maintained in a super-saturated condition 
to ensure crystallisation of the sugar. The massecuite flows from one 
compartment to the next in substantially plug flow fashion to er nance the 
crystallisation process. 

Referring now to figures 6 and 7, a vacuum pan 10.1 is the same as vacuum 
pan 10 except, instead of the vapour passageways 44, it has three external 
ducts 80. The inlet to each external duct 80 straddles a pair of 
compartments in the lower pan. 
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Referring now to figures 8 and 9. a vacuum pan 10.2 is the same as the 
vacuum pan 10 except, that instead of the vapour passageways 44, it has 
quarter-round, vapour conduits 82. Each compartment in the lower pan has 
its own vapour conduit 82 as can be seen from figure 9. 

It will be appreciated that many modifications or improvements of the 
invention are possible without departing from the spirit or scope of the 
invention. 



DATED THIS 1^ DAY OF JUNE 2000. 
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